STEEL FROM METALLIC INGREDIENTS
243
part of the channel and consequently increases the non-inductive part of the resistance and hence the effectiveness of the transformer.
An alternative device for preventing magnetic leakage consists of a copper shield or mantle around the core, as shown at M in Fig. 105, where A is the primary coil and DEH the iron core. The lines of magnetic force cannot pass easily through this shield, as in so doing they would produce eddy currents in the metal of the shield, and these eddy currents would oppose the magnetic forces which started them. The shield must not, however, fQrm a complete ring around the core, as it would then act as a choking coil on the primary current. It must therefore be made in the form of an incomplete cylinder, as at (i), or a spiral, as at (2).
The furnace in Fig. 104 is constructed of brickwork, N, in a metal container, and the groove containing the molten steel is constructed in
FIG. 105.—Induction furnace with shielded core.
some more refractory material, M, such as magnesite. The furnace is supported on two piers, PP, between which space is left for the transformer core D E. Three spouts, vS ,5* S, are provided at different levels; the upper spout serving to remove the slag, the middle spout to tap off the usual amount of steel, leaving a quantity in the furnace for keeping the secondary circuit unbroken, and the lower spout for emptying the furnace when necessary. In operating the Gronwall furnace partial short-circuits were produced by the leakage of steel into the lining materal dividing adjacent parts of the folded channel. A simpler design of secondary channel has therefore been adopted.
ROchling-Rodenhauser Induction Furnace.—The use of the induction furnace, as exemplified in the Kjellin and Colby furnaces, is limited by the very low power-factor which is obtained when these furnaces are built of any considerable size, and by the necessity of using currents of very low frequency. The use of these furnaces is resistance of the secondary circuit. In an ordinary transformer the secondary winding is connected to some external resistance or other load, but in the furnace the secondary winding is short-circuited, and having a very lowresist-ance, its self-inductance will be high as compared with its ohmic resistance; and the current produced in the steel will consequently be far less than it would be if the secondary circuit were non-inductive, or the heat produced will be less than it would be if the ohmic resistance of the secondary formed a larger proportion of the whole resistance of that circuit. The gridiron portion of the steel channel has a smaller inductance in proportion to its length than the circular 1905. See Trans. Am. Electrochem. Soc., vol. xv, p. 92.rochemical Industry, vol. iv, p. 53.in a steel furnace, and this is explained by the
